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PROBLEM TO BE SOLVED: To provide a laser beam r4n %TT: 



machining method capable of efficiently cutting a work 
without producing a fusing and a cracking on the surface 
of the work. 

SOLUTION: A laser beam L as linearly polarized light is 
radiated on the predetermined cut line 5 on the surface 
of the work 1 under the conditions causing a multiple 
photon absorption and with a condensed point aligned to 
the inside of the work 1, and a modified area is formed 
inside the work 1 along the predetermined cut line 5, 
whereby the work 1 can be cut with a rather small force 
by cracking the work 1 along the predetermined cut line 
5 starting from the modified area and, because the pulse 
laser beam L radiated is not almost absorbed onto the 
surface 3 of the work 1, the surface 3 is not fused even 
if the modified area is formed 
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l>'^o^K^W^3SMLfcfffi0^3lffl«*APXWft^iOF«9gMc?15fiJt-rac t ^ t? # S 0 ^ 
•p T , m z. a , X«i73-|^Sa*Y$lfi73l^0^iT^^5^>tC^^/-c5feK«R^*JE(j^B*ltC JTJ ^ 

[ 0 0 2 4 ] 

* 5g W « 5 U - if AP X 7? S f* . 1 JX^cOtWR^<D^Rfl7t*L/cU-iffeoftJt^«r 
f^7-f yf:iSa<t:5 Lt> ADXttft^fcu-ifft^P^-f^cttcj;^ 40 

[ 0 0 2 5 ] 

* fg tc ^ 5 U - if AP X fS m tc <k ft tf , b - if yt CO ffi R (1 ft ^ -f m R © fi fi # An X » 
ft 1% <D <3 Br ^ 56 5 -Y > i: iti 5 <fc d tc , Ap X Hi ft <D ft SMc * ft & % ^ -t± T AP X ft ft t&J tc 
U-f«%SSWLT^5o <fc o T > AP X ft 1* «r W ffiFf ^ 5£ 7 -f > tc HQ o T ?EA sf* W tc W »f "T 
S c 4: p] fig i: ft S o * 56 BE tc « S U - if Ap X 73 ffi t4 . Aa X *t ft % tc U - if ft W. HX ^ ^ 

, bo jL-ttmva* im mm M t ic & $ ^ imxttmva%:W&i lx i> src *58p/j 

tc m % v - if An x 7? ffi a , Ao x ft % tc u - if ft £ « itf r 3 c t tc «t >7 ^ ft ? ® nx ^ fg x 
? -y- . c ft tc «t t> Ap x n ft ^ © ft m tc 5Sc K ffi « * » L , k ffi * g ^ ^ t t Ap x « ft 

S%«ILTUV\ 50 
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[ 0 0 2 6 ] 

* §g w tc & 3 v - -9* ta x m m a . ^ a> x its # 1 n s jw t © ;v x u - -9 s ft % m *f -r s u 

Stf R©liA'iolWit««)i?S7^>i;ift5 «fe v tc p gj1 T S 5 Ml PJ fill # @ t . 5 
$ftPIB¥l3^^0PgR?nfc/^l/Xb-+FftcD^ft^(Dfcr-i7^ , 7-Sg]K*M x 1 0 s ( 
W / c m 2 ) JM±£fc3<fc5tC'<;l>XU-1ftt**lt#-r.5i*tt#ai:, & ft tc J; >7 $R 
ft2ftfc/S;bxb-Hfft©iliftj&£toxtt«i1fc©rtgMc£fc>#5# Si: , »»f£7'fy 

t-f%o 10 

[ 0 0 2 7 ] 

tc £ >? > mjLtt»m(omMicmM^wm?7£7 ^ >fr zftnrc^!&mKmn*ft£z & % 

CJ;4<, b - -9* W m to I or fig t a ^ 0 $ , U - +F ft © «m <lf ft # 81 T ^ F9 © JS $4 fts 
iraxttfct&OSJKff^jt^-OfcKiS J: 5 tc to X ^ f& tc - -9 1 ft ^ KB *r L T 3 © T? , ± 
l3*58W»c«* U-lfiPX^ffitRl^tc:, & » fig * % m #} tc f£ fig T- * , £ , WSt^aE: 

ytcr^Ttoxtti&^^iiimtcwwr-rs c t^T'Ss. 

[ 0 0 2 8 ] 

[ 0 0 2 9 ] 20 

*t r * p ia # is tc <t K>mm-£nrc^A/7.i< — *f%<Dmyt*vi&Q o° re t* isns si m t s 9 

0° mn^Wi^m^m x. 3 <fc o tc f § c £tf? # ?> . i: fc , toX#£i$!l©JP2r73lp]£:«li: 
LTiPlM^tt^f I^n«ii^*»S9 0 • fc* t*0i|iK£#£@i|fc#©£4ffi*3J:3 tc f 

•5 c t *>< r- $ 5 „ c n p> tc * d . ;i/ x u - +f ft © m P3 d ft ^ m t m r © s & - to x *f 

& © m E5 tc » o fc 73 fa tc 3£ Zf o »f -7 5£ 7 > t £ M f § 73 IrI tc 51 & fill © tfl »r ^ 

=> 4 > t m o <fc 3 tc 1- § c t # r- € 5 o a ^> t . w *. tf » x*»*iRiatfYi(i^rifto«Bf* 
& =7 * y tc ft •=> fc & h fig is? * & sis w tc m fig r s c t w x- z % . 

[ 0 0 3 0 ] 

* 5g 0£ « § - -9* Ap X ^ m it s ^ X ffi l (j sttTl?^? 
K;l/XU-f)t^tliltt5L/-fiii:, U--tfftM^e.aj»t^n/c:^;UXU-ifft(Dil 30 
iS®{ift(D^#^ipx^^^coWW^^7^>fc»5«tdtcillgiiT5*^fIftil30n^S:i:, 

m. m m ft p ip # is tc .t o p $ n tc iv x ^ - -9* ft © a ft ^ © e - * >»< 7 - as is a 15 1 x 1 

0 8 ( W / cm 2 ) W± K % § J; 5 K A ;U X U-^ft^ftft-T^iftft^ISi:, lttft¥IStc 
[ 0 0 31] 

* 5£ n ic m 5 u - if ap x ^ ffi tc <fc n , ± ta * ?e b/j tc ^ s u - if m x 73 a t ra « © ?i! * 
tc «t •? , Apxw^%©*®tc^i4^^»TT'7£^^vA^nn^?Fje.s*#jn«r5e3fe$-ii-i) 

c i 4 ( , U-^^JKfAPX^prftl i: * 3„ S fe, *^^Jtc^5 1^-ifJiPXSffitc «fc ntf, 10 
± IB * 58 tc « 3 u - if to X 73 ri t m m tc . S « ffi « * S« * W tc )fj fig T # . $ , 9] Mr ^ 
« 5 4 y tc r9 o T Ha X » * M * « !B tc ir f § c t ^ T* $ S = 

[ is © %) m ] 

[ 0 0 3 2 ] 

* 58 B£ 5 u - -9* Ap X 73 i£ R If V - *p X g ffi tc J; ti «\ 1m Xtt gity © ^cS tc mM*> 

»ifS7f>*'6nnftijni!) , 4i;8c t4<, nnx^mm^mmr % c t -e # s . 
<fc o r , *ni»*«j*«iRf scitioffiisnssifi ( 0>J A t±\ fiftf'^, /± « 

f/WX^y?*, »Si4S©«^«B) ©^®t i 7 J ^X«tt^[S]±^-ti-^c:i:^T"€i.c S 
fc, * « W tc ^ « b - +»-* to X 73 K & tf U - "9 s " AP X m ffi tc <fc n tf , ^ tc 5ft M « * fl5 fig 
T't5OffJ0l«i*OiillIXt:-F«SlJ:f1i'5i:ti)(T-t 1 £ c, tc to x *i m M * W W 50 
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[ 0 0 3 3 ] 

o i/> t n m i« -r % . . 

[ 0 0 3 4 ] 

ttfiOtiRO/^ F*> 7^E G «t:n)tf<Dx*;^-h v /J% £ ^ }fc 9a ft » W 
i: ft & o <k o T > WftfcRiRtfSCSAfKih v > E c 3d £ o L L , *#»H:a«T 10 
U-1f)toaiSS:^«»C*t<t*fcnh v>E c ©*tt (n = 2, 3, 4, 

^ttttteRiRtf^CSo C ©Slftfc^tt^KiK 4: o ;l/ * « <D «-& . U - if 

jtoaiatiu-ifjt^a^^otr-^/^^-iBs ( w/ c m 2 ) t^t^ 

«7 - « ft *M x 1 0 8 (W/cm 2 ) W±<0*frT^)t : ?»iR*^i;So tT - * /< 9 - 
«S8s («3ttjiS*cfctt* U/-1f^O 1 /</l/XSfc 9 ox*;!/*-) -5- ( U - >*fi © M - 
tX*yMfBlx/<;^l) tc £ D 6 n & 0 S fc . ilB *fd & o ^ ^ , u-if^oaa 

**U-if^£cO*3t^<D«^3fija (W/cm 2 ) T^^ § Q 
[ 0 0 3 5 ] 

co«fcdft^3t : F!RiR*Wffl'r** It 'fit JKffilcffiS U-fJpiOEI^ov^TB l - ID 
6^ffl^tlf!ffit§ 0 BlttU-tfiiPX*<DjbPX»ftftl©¥ffiBT»9^ B 2 ti B 1 fC 20 
St*0I»ii 1 OII-II*9^}ttofeBfSBn?fet). B3ttU-ifftPX»©iiPXMftft 1 
£>¥BBBT$> t> . H4 ttH3l£^tliniWft» 1 OIV-Iva*Ci&ofcKBH'e8D, SI 5 
liB 3 K^TftPXWftft 1 ©V-V*fc:»o ftBfffiHTft 0 , B6te«W*nfc*px***«J 
l©filt'85o 

[ 0 0 3 6 ] 

B 1 S tf B 2 m T £ 5 tu . iOI»«ft 1 <Dgffi3fc««]Kf £7-05tf85o 
¥ fE 9 <f > 5 i*m»Vl fc&Zfrc1RmitiLV & & „ * Ife SB » SR tc ^ § u - if ftp X U . ^ ft ? » 
«#£i;s*#T?*px**ftft 1 ©rt8Pici«^p%^t)tTU-if)tL?:(ipiWfti 1 

£ o -30 
[ 0 0 3 7 ] 

u-ifTtL^^Kfr^^^-rvstc^oT c-rftto-fe^BiATSriaitcfeoT) *@ *t w ic & 

tc£D, &ytj5LP 5 left ^>T&W} 2 & &o LtltCJ:^ B3 

— Bl 5 jjk t J: 5 * K Jgl[ 7 ^^Offif $7^f> 5 icft^TftPXMftft 1 CD SfWc <D * B 

t ic * D*pxwt» 1 *«!ftaHi:Ta*fii«7**tf;'r*o-ettft^o ioi«ft«i 1 tc u 

-1f*L«:8i8S^ to X 2* ft ft 1 Ortffitc^^?BRiR«:|6^*^:TaHfiHJlS7«:JB/i8LT 
cfe o T , ftp x ti ft ft 1 <o m. [fi 3 T* » u - If ft L *M5 4: A, £ » 1R S tl ft t^OT?, in X 

[ 0 0 3 8 ] 40 

ApiW^^ 1 o W m fe 10 T , WWr*«m»ciBjfllW**i:iaxWft*i 1 (2 * (O jfi ^ 
6Mti50t\ H 6 *c -T <£ 5 K it 'h £ ft ^ T* ftp X » ft ft 1 .* ttl Mr T %> C £ T * § 

o cfc o r . ftp x *rft ft 1 ^si3 jc5Fj&«fttijn*«flfe«-a:*ii <^ ft < ftp x w ^ ft i cow 
«w *< nr « t ft * o 

[ 0 0 3 9 ] 

ft * , E»K««*fijS4:L«:*nx»ft»o«K«. *oxaoft<*A6n*o - O tt , 
ftPXWiftWUiAAWft^tfBiiiPSnscfctuJ:?), L 
T ftp X » ft ft * s » J ft > *Pl»*»^«lBfSh5i^T'S5o c n « , ff'J * tf ftp X 51 ft ft <o 
Wfrtf-X%^m^(DWWiV&Z>o A#Wftrt#9iao*tt*4:(4. W A tf . ftp X » * ft 0 #J 
W^S^^>^»^T*PX»ftft*cffltfjS*^^A,Wffi*F«:/iDA^:0.. *P X W ft ft tc S JK 50 
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f&T % £ t ic <fc 0 , &MM«£jg££LTAPXttii^©«S73fpl ( IP £ ?j fa ) KlRlfroT 

*i4<, 3tSt»*»J»L;teW#±©*®©#*fflWT*CfctfT*.5©"e, »J Wr * »J » * 
[ 0 0 4 0 ] 

ST, *HE*»*lci3^T^«?*iRfcJ:D»l««n*i»Kim«i:UT. # © (1) ~ 
(3) tf^5„ 
[ 0 0 4 1 ] 

(l ) » ft III i* # — o X tt * R © * 5 V * * « C * 9 y * « * © * * 
l/-f*^tDl»tl) (ixIf^^X^L i Ta0 3 *645ffl«8) © fa 9UC ^ ft 

* * t , m ft jsl k *> «■ % m. n & ft *> s i x 1 o 8 ( w / c m 2 > «±t^o/oi/xi 

1 /i sKTO^ftt'iWtSo c © ;l/ X its © jz # $ « , ^ ft ? 95 UX =& £ C * •£ o o Jjp 
Xtt*Wl£BffK:5feW-*$f;* - j!raltt*to©rt«K©#*-7y*ttl«*fl&JS 
7t5*ttTf85. cntcj;^ *PX;tt#ife©rtgincfi^ft?9&iKl;:J:Sft¥ W IS « t ^ 
: 5 St «l f§ £ T * o cO)tt*W»«K«fc*)4PXW»ftOrt»»i:S»t>t , *^Sie*n, cn 
*c*t)*PXW*1*©rtSIJfc^7'y*««j!»^/fi*n*. tt W ft © ± PJ3 fit t L T fi , 0U * 
fcf 1 x l 0 1 2 ( W / c m 2 ) T'*5o '*>\< X 4B (4 flflj x. «* 1 n s ~ 2 0 0 n stfSSLP 
o £ft?«iKfc.fc* tWAtf, 1-1 5 Qal U - +f jSft ftp X ffi ft £ 

Ira A* (1 9 9 8 *. 1 2 ^ ) ©12 8I(D r |1 ft b - +f - jS5 jl r£t J; -2, # ^ 

xa«©ft&isv-*;/yj sa lis 2? n t ^ § 0 

[ 0 0 4 2 ] 

# IE W # *i , *#?i§*ft£*5y*©*£;*fc©ra«*58lft£J:9#i&;teo * H * ft 14 * 
[ 0 0 4 3 ] 

( A ) AP X ft m WO ■■ /< -Y U y * X ( B 8 A 11 ) # 5 X ( B 2 7 0 0 n m ) . 
( B ) U - +f 

^CiBi : — -y*B&SN d : Y A G U - +F 

iS ft : 1 0 6 4 n m 

U-1f^X#7 M9fI« : 3. 1 4X1 0~ 8 cm 2 

ftffi&m : Q X f -y /< /l> X 

tt D SB Lflttft : 1 0 0 k H z 

J< )V X iH : 3 0ns 

fcB *J : ffi t} < 1 m J //l/l/X 

U-f^p n pS : T EM 0 o 

filftlttt : iSi&jHift 
( C ) * ft ffl U > X" 

l/-f )tISIC*ft511$ : 6 0 - -fe > h 
(D) taX*fft14j**««Sn*ttSfc©ffcll)a5S: 1 0 0 m m / # 
[ 0 0 4 4 ] 

* *3 , b-f)tn a pIffTEM 9 0 i: (4 , lfcft1S#J5<U-1fft©i£ggft$-e&ftnJ&e 
[ 0 0 4 5 ] 

!3 7 « ± K * ^ © *S III £ ^ T ^ 7 T £ 3 o 8$ «&« kf - 7 - & ft T* i& •? , U - if ft 
;U X U - if ft * © I? S W 5£ ft « k? - * ^ 7 - ffi ft T? S ? ft % „ ffi « 1 ^ ;b X © U - 
+)*ftJc«tt)J!/PX>^^*!3©rta5{J:^^^nfc^^-y^a5«- ( ^ ^ y ^ x # >y h ) O^^^^r 
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it. ^77*X*y hO«tt<D^g*Ofi2t488»0**t-pS65. if 5 7 <P <D M 

KTTfk-ry*- z izmytmu^x c c ) © *g ^ am o o<g , pj p a ( N A ) 0 . 8 0 CO ig 

-7u , ^77toeiftT'itf-*tii*ffll'yX (C) cO * *s 5 0 1g , M 
□ I (NA) *'0. 5 SiDl^tfcS. lf-?;W-$fiAn 0 1 1 (W/cm 2 ) fifi 
5 *P X » ^ ^ © 1*3 K * 5 v 9 X s|« -y h at m £ L s V- <7 KZiC lit 

^ ^7 7 >y * X # >y h t * # < & * C t W ft * . 
[ 0 0 4 6 ] 

BriD^*-Xi>lcov^T@8~0 l i§ffl^TSIIIt5. H! 8 lc ^ -f i •? K , ^ft^g&iR 10 

tqxtt*i«ji © anc m ft jA p * fe * t u - if ft l * m x *t & m i ic m 

EI9lC7S-rj:5lc^7-y^fii«c9*e^i:LT^ 
7-y^!t)'J Sic^ll. 01 Otc^t-£?lc*7'y£#iQXtt0i^l<D^fln3£:2&ffi2 1 
lc iU 5t b , El 1 iK^^«fcdK*pX»*«JlA<|ijnsci:»i:iO)!iPX»*WlA*«IWf«n 
5„ tDXttfkW(D&m tmmiz$im + & # ^ v # it&l&K.ltl&'r iP I *t 

#t % lc 73 # EP iP £ n § c i: tc <fc 0^S-r«ii^rt»$.So 
[ 0 0 4 7 ] 

(2) &mmwtfmteMmmm(om'& 

T s M ft & ic to l* 3 « W ?i m *M x 1 0 8 ( W / c m 2 ) J-M ± t» o A ;!/ X 41 1 ,i s W 

n * o co*j»^«t»)*x»*«ortaBtj:siiiifti3i««/)^«*n*. & a *a 9 15i n« t a 
— m « st & s n ft b ft m m. » 7^ 14 « n t> © m & & r>* » m, s m si ft T 5 « & * <o m w <o ? 
t €» ^ -r n ^ - o * m m t %> . « n sa a? m ^ « ta & it l /= m is? v $s a w >i a* u it 

LftffiUttv^CttTtS. « fc , «M«iafill«fc«^«gjlfflJt. IN b b b St 19 31 , ^ S A 
ISCfe^T, § jl A< S"J co «5 iii tc ^ ft L fc m « 5 C i: t> T- # i. 0 o $ t> . ^. «* 
, M & M, m&fr<b It la K #5 it IC & it L fc ffi « , JH *S B B B tS it ^ H 4» it tc & ft b fc M « 
, # IS Jl « it ^ & IN £ K «t it a tf ^ IS A « it ■* # £y «) it ic %t ft b it M W tt M « ? % . iiP X 

s* * «s *< s"j 3 > jh n a « it © m & . » m 5a a m ^ « m x. ar ^ n n y 3 > is it t * s . 30 

ts. *3 , II W IS CD _t PS ffl t b T « , A l£ 1 x 1 0 1 2 ( W / c m 2 ) fJ>5o /< ;U X ffi 
»i ^. (f 1 ns~2 00 ns.^»Sbl-> o 
[ 0 0 4 8 ] 

* 58 M # tt , -> U n^-i/x/NCD^gPT'^SfeJaafflttS^^fiK^nSC * * M tc J; <o m B 
b o * M * ff tt ^ * © il 0 -r 1 S 5 o 
[ 0 0 4 9 ] 

(A) JlOlSfl: y'j3y>iA (fJ 3 5 0 (im, i4l4-fyf) 
( B ) b — if 

7^i^:¥W#:b-+f'Efll2Nd : Y A G b — If 

81 : 1 0 6 4 n m 40 
U-f ^Xtby hUflS : 3. 1 4xi 0" 8 cm 2 

l()ILBSi: 1 00 kHz 
s< )V 7, 4>I : 3 0ns 
tU 73 : 2 0 /x J / Jl X 
b - if ft p D p K : T E M o o 
«3ttWtt : utt ^) (is ft 
(C) « ft ffl b > X 
* : 5 0 < g 

N A : 0 . 5 5 50. 
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(D) liPXW»%W*«Snsttfli&0»»iafi: 1 0 0 m m / » 
[ 0 0 5 0 ] 

0 1 2 t± ± IB * ft T* O b - If *p X £ D ffl ft 2 *i fc is U n > x ^ <0 — SMc *5 » 4 ft Bi 
LjfeBT'feSo 3/ 'J 3 >"> x ^ 1 lOftSPtCiSIMaaaflHWl 3 ^jg^snT^ 
3o 4 *J , ±IB*ttlciD«lilESnfti8BfflIS«Of ?»fiO*t?ttl 0 0/imi« 

[ 0 0 5 1 ] 

i8 SS M a ffi « 1 SA^je^KiRJciOJBfiRSnfecfcftKWrSo Hi 3 tt , U - If Jt 

3>Si(Df ^ t ^5 0 |im, l 0 0 |im, 200/xm. 500/xm. I OOOjimO* 
4? tc o ^ T ± 13 M ^ * ^ b fc o 
[ 0 0 5 2 ] 

W *. tf , Nd : YAGl/-f08It^^ 1 0 6 4 n mlCli^T, 5/ U n V ffi ffi <0 JP * 
^ 5 0 0 m^T^lp> ^ 'J n > » * <0 1*3 SB TM* U - If % i$ 8 0 % W ± iS i® *f 4 C i: ^ 
# S o 01 2 »C ^ f ^ y 3 > x 1 10|S(i 3 5 0 |imT*6^<DT\ ^ ft ^ 8R IR K 
cfeSiSHlfflaflBWttS/ynv^x/NO^^ftifi, 1 7 5/im<Og|5$Mcfl5J3t 

$n^>o CcOii^OiSil^^, iS 2 0 0/im©5/U3>9iA*##ICf St, 90% 
Kl&fl)t\ l/-1f3ttf^ l J3>">iAl 1 OW»1?»iRSft50tti*^«9, \%iLhj 20 

e^aatSo LocMis y n > * x/n i i©rtWT?u-if}fc#«KiK«ttT. rgMM 
a m « *< > y n z/ v x >\ i i <d sp frc « a (os o u - if tc ct ^ a nt o /jp m t* s n aa a 

SftftfeO"Pli4<s a 5a a mVtff&ftT&totc&QWJ&iStittc £&M 

66^ (2000^4^) <Oi7 2l-|i7 3lO r 3 © ;U X b — If IC X %> */ 'J zi V 
[ 0 0 5 3 ] 

* *5 x i/tj^y^x/Mi, *ii*ffla««*jBjSfcbTWffi»iatcia^oTfjn*«*« 
* . * © m n # */ y n > x /\ co x is £ a m k gj m -r s c k £ t> , *s m w k «j ft * n * 

0 s/y3>^x/\o»ffifc«ffi*csya^scofijn«eiKJctft«'r*»^'fe**b, ioi 30 

y>xA08Bk«Bt»nffiJKie«ftt5 0li, - M iS 14 ft W H ft b fc tt AS £ ft o fc 
i»^f)9intfSH'§l^> » 14 tt <0 DH tt 6 *J ti tit « f § *I * & » n & S ® 

0«-&fc«ft»<D-WftBDttEli 2 tc 7^ T J: -5 ^ 1*1 SMc o <^ 14 jffl 9 ffi 4K ^ S ti £ o ftp 

xw»»ort»^»iiijBa«i«*jBfi8-r www, £7^>^6nhft^* 

[ 0 0 5 4] 

( 3 ) #ffl»f*S£{b 

3fi JS ?bM x l o 8 ( W / c m 2 ) W ± *p o ;l/ X <S # 1 n s ttT©*tt"PS»f So 
^;l/X*SrS»TS< IT, ^«?»*l€:iJPXW*»<OrtSPtcjecS-&*i:, ^ 3t ? % iR 
tc cfc § x * ;U ^ - ^ m 3l * ;l/ ^ - $E ft f *c , *P X W ^ % o ffi tc tt >r ^ > fli §K S ft , 

W 3S Jg CO ± |5g « £ b T & , f?ij 7L M 1 X 1 0 1 2 ( W / c m 2 ) V&Zo X « « M it tf 

1 n sWTtf»$L<, 1 psUT#*6tc»SL^o ^7t-?^ilXtc^^Mt/T^^ftnHi^ 
O flg j« « . »J A tf , IB 4 2 ED b - +F ^ /JO X Eff d Hi X % (1 9 9 7 *. 1 1 J=| ) 35 1 0 

si-si i i h co r7xAh©u-if-Kai4»c<feS3sr9xrta5-N03ttRfi«iit«rttj 

[ 0 0 5 5 ] 50 
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tffiU^cit, api»fttt£U-if#*JH*#*-*cfcfc:J:D, in X » ft m tc & ffi ffi « 
S:)BfiELt^5o d *a £ D , U - if ft ^ X U - If ft <D * , 1 ;l/ * © a y h ( 
o 3; 0 l /* ;l/ X © U - if tt ) T* m 'A S ft tt a flt X * v h ic 43 ^ T , «if«7^vii:fi 

[ 0 0 5 6 ] 

(A) lDl»t» : ^Wl/7n (SSSfl) * 5 X * x /n ( IS 2 7 0 0 /i m , J^g 
( B ) U - if 

: BEN d : YAGl/-f 

?JSS : 1 0 6 4 n m 

U-lfJtX^y hKSS : 3. 1 4 x 1 0 " 8 c m * 

3§ fi B m : Q X y ^ /< ;l/ X 

IDS b ffl«» : 1 0 0 k H z 

/^;l/Xi :30ns 

m*:ffi^<lmJ/^;VX 

U-f)tSS: TEM 0 o 

fl ft 1314 : lfi*iH@ft 

( c ) in ft m u > x 

50fi 
N A : 0 . 5 5 

u-ifjtasatcw-rsaifisp : 6 o — -t > h 

( D ) Anx^ftlti^ttlKSnsKIBdco^lHrifiA: 1 0 0 m m / g> 
[ 0 0 5 7 ] 

in X H ft Kl T* & £ it v -f >l i , 2©#^tctev^t, fcPX«ft*Ort8Btc»)tjS*^to"B- 
l ;^1/X^3 ^ h b . ftpXWft^OrtSB^c^^^eRiRtCcfc^^^y^ 

« « * » « b fc o if v y ;u i k m m m ft <o /< & x u - if ft % m » b , if > y ^ z k r a # 

[ 0 0 5 8 ] 

0 1 4«if>y;l/lO¥ffiO5K*abteHT»0, (Hi 5fiif>7°;b2 0¥SIO^JS 
**bfcHT***o Ln^fIli^;l/Xl/-f7t^AltI 2 0 9 T^§c IB ^ L P 11 
IS ffl ft «r t£ W K ^ b T *5 0 , IB C P fcfc R fl ft * tl 3C W tc 5* L T ^ £ 0 f LT> El 1 6 

HI 1 4 jft f if V 7* ;l/ 1 CO XV I - X V 1 1* \XL r> tc » ffi * fl S W £ 51 b fc 0 t'$5, HI 7 

tt B 1 5 K: ^ "T ^ > 7jI> 2 O XV I I - XV 1 1 m K KJ fe Bf rffl «: « S W lc«LftBT6*o ftP X 
»ft*t**5«7X»)iA2 1 1 (O W SMC * 5 y ^ X * ^ h 9 0 *< flg HE ^ tl T ^5 0 
[ 0 0 5 9 ] 

El l 6 ic 7jk T <fc 5 tc ^ )]/ X U - if $t & IS tt fl Jtt CD *S ^ . 1 /<;l/X05/a y hT?»/iE?ft 
^ £ 9 * X # ^> h9 0^-S(rii ffi! Jtt <D [p] # }9 o fe 7? fp] *5 T till WW^*t<^ 
oT^^o C n « . >X#7 h 9 0©)B«tfCO»|SllCfiIJnTt^«:iS:SL 

T^So — £\ Hi 7tc^-r<t5ti:/^;l/XU-if)tt^R(I}ttO»^, 1 ^;bX(?)^3 7 h 

&*#fpJ<D*-5'y*X#'y h 9 OOTfa.li, if V ^ ;l/ 1 c077^if>7 p ;U2 c J:D^:^<^o 

[ 0 0 6 0 ] 

colli IS *36^6«W^^5^>^»ofc*5y*««*»*Wtc««"r*c i: A s T € 
* C t * m m f o HI 8RffBl 9 « , iPX3*»«90«I»^3e5-f>fc»oT**Sft 

ft^77^i8o¥ffiitfeSo i x cd s/ a 7>r«s?n§^7^x«7 h 9 0 

^ ^ iff f 7 > 5 (C ?S O t ^ t ff^ t i» l £ IC £ 0 , ^0lT^^7'Y>5tCr / p^/c^7 7 
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*««9>b*fl2JS£ttTV»5o 0 1 8 tt , /< ;b X b - If ft CD jg M ff ft <D 73 ft *< #J ff ^ £ 5 W 
> 5 (C ft 3 cfe -5 fc L T „ /<J^l/-f)fc%IlfLTf SSn/c^77^i«94iLT^ 

»cj;t),-c©*iSj©^iiA<Jt«W^:#<*-3Ti/-'«. J: o T , ^ft^->3 hiTWKf 
fe^ J > 5 ic'fc ft 9 5 v 9 ffi& 9 *&mt & £ t.ifV % % * — 75\ I! 9 fi , /WbXU 
-1fJt©1t*ffl?tt©7JiRJ«r«Bf : ?ffi7'r> 5 £«3££i*T/<;l/Xb-ifft;&MLTM 
Snfc*7'y^S«9?:SLT^5 0 * v -y * X # >y h 9 0CD^)ilf^S5-f'>5C0^'|plcD 
Tj" S ii hb R t/3 'Jn $ ^ <D X s 9 9 y 9 ffi tt 9 * B & T 5 © K 111 1 8 CO if IC J± ^ T ~> 3 -y h 

«e o r . m i 8 ic7K?*mffiBmici%% 9 5 v t ffiwo>Bf$.?5&iz, m 1 

[ 0 0 6 1 ] 

* , in i 9 w -r ?3 a « , >< jv x u - if ft <d m m m ft <o ys a # «j »f ^ s 5 ■< > 5 £ na 

3?Jtt/<*XI/-f)tA'ISl?ntl , 5<Ot, v- 3 -y hf%lC&t£Z tl%> t? ? y ir X# y 
h9 0«, WBf .7 -T > 5 CD *173 IrI K *5 V> T ?g fig {E it $ ft T ^ -S „ £ o T , ^77^ 
X # >y h 9 OOWifS?^ y5©i*lSl'\(!)2tf!!i<**<4!)tf« fc, fiP I *f «i !$! £ 
ffl»i?S5'i'>5k:i97T*aic«l»rt4<:i:*'ftiS:i/\ c ft *t L T , Hi 8 ictk? 

# ^ fiS B m K {& 3 7j ffi $3 (,"> T , ->3 7 hBflCf«?n5^77^X*7 h 9 Oli, WW 
^«5^>5K»^fc73l6lW^-073lflI»C**?)iffit/TV->ai/^©-e, fiPlttm^cDfS&ftW 

K # m t ft 5 o 

[ 0 0 6 2 ] 20 

DUOi^T'lllBlft*'. ffi R M ft X t 15) D C i: # W x. 3 . f * t> 13 . 0 2 OlC^tJ:? 
IC , U - if ft <D m R fil ft E P3&3£-ri*P3©S«lb?3|qIfc*5v 7 X # <y h 9 0 <D B fiK ffi 
it $ ft „ CCO73l^tCft^fc^ii*^^WfC^:#l^^>y^X3j«-yh9 0«:iFgfigT-frao «fc 

0 r , 1 i^9\-<omFim<omFiimft^Lrc\y-^ft<omPimft^mrmPi(Dmm^mxnm 

M(DWW^fe?^>tfe?£5lcLT9^-y9mWttBm?Z>t. W.mmft(Di§-& tffl® 

co & m if £ u s o ft . t» P3 m t tt m m a cd s « cd ^ / s m b co js $ cd ^ t- s> « . m 

R*tf'J>?<48liir> ^ 5 y ^ X # >y h 9 0 « « «i| b 7? A tc ft o fc ~J' ft € < ft 3 . 

i««flijifittfliR*3V*o#inai3tT»»*. t» P3 * # 1 t* a n « ft t ft *> , *7 7*««o 

RlT^75riR|CDTj-ffi**IWWfil7v#<T'#ftt/>o <fc T , * H fife fl5 fg tc *s ^ X (i W R ^ 1 CD Jf 30 
^ $ ft ft l^o 
[ 0 0 6 3 ] 

KKffilScD^ftcD3^m^73[^cD^ft^ffl)hfe*iK^:#<t-SCi:(cov^T. r75-y^fl 

A ;l/ x U - if ft tc -3 T m W L fc M ffi & U - if ft tc o f X |B) « cd C i: * s S ^. 3 „ 
[ 0 0 6 4] 

[ 0 0 6 5 ] 

[s 1 m] 

*'MMBm<Dm .1 m « § u - if x (g at o ^ x m m -r & „ 02 1 « c cd u - if m x 40 

SI 2 0 0 0«ag«)SiT$§o l/-filll8I2 0 Oii, U-ifftL«r^a£-T5U-if 
ft M 1 0 1 i: , i/-ifftL<om* J f»/<^x««*Blflli-r*fci6fcu-ifftiSi 0 1 « *| as 

■r ^ u- - if ft as m w gp 1 02t. u - if ft as 1 0 1 & 6 m m $ ft /c v - if ft l cd <i ft © « 

R^^plp-r3 1iRsSspgfigB2 0 1 , ^R^PIpg|5 2 0 lJb^tBI'fSftfeU-ifftLCD 

m ft B§ 9 0 * fc tf HI $c P gH f § 9 0 ° HI $e « 2 0 3 t » tig x. § . 
[ 0 0 6 6 ] 

U - if ft M 1 0 Iti^vUXU — ifft^rfg^-TSNd : Y A G U — if T? 3& •§ <> U - if ft a?! 

1 0 \ K %> £ t 1f X' % Z> \s — ifi:LT, CcDftl!, Nd : YVO ( U-ifVNd : YL 
F U - if ^ =f- 9- > if 7 r -f 7 U - if ffh % o * 5 -y ^ ft"! J« ^ r§ a ffi III! ffi « * fl5 fig "T 3 « ^ 

. Nd : Y A G U — if , Nd : YVO„ U — if. Nd : Y L F b - f % ffl ^ 5 WI f 50 
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o 

[ 0 0 6 7 ] 

«R*Wfl!S8P20 1tt. BI22tC^-r<fc'5*l/4K««207*$tPo 1 / 4 ift fi « 
2 0 7 B * ffi ft 0S:SA*C tK:* D»Rffl)tO*IR*S:B»"e* So t4bS, 1 / 4 
Kfi« 2 0 7fc0J*fcria«fflitL POX»)ttfAI*t5J:, a«ftttffiS©*ra*©«IP3 

* « »c * ^ t . *P3*ttiJa^o«*tfiifflan*o m n m m m gp 2 0 1 tc & d u - if yt 

LO««*Bfao»R$%St5»R«)tE p-et 5 0 itlPXttftl&lOJPS, » ft ^ ft * 
ILTlB*BllliSn8. 10 
[ 0 0 6 8 ] 

iPlWtftl IciSiDtL POU-1f)t L%E§Mt§J|'&, U — if it « l 0 l 6 ffi M 
StlSl/-ifKLIiE»ffl)tLP4iD7, l/-f)tL^liffl)tLP^$$TM/4lfi 
fi^Mt§J:^c, *» P3 * IB IB Sfl 2 0 l « l / 4 « g « 2 0 7 <D # ffi ft 0 ft f3 ffii T 3 0 

$ ft , u — if » * i o i 5 « H M ffl o is - if jt l *s to 14 s n § (D im x » ft tti © 

U-1ffH»fcI«««3ttLPOU-1f3tt«*J-**iJffl-r*iB^, *ra*WW»2 0itt^SBi: 

& o 

[ 0 0 6 9 ] 

90° ®*gSBffl5aP2 0 3fcJ:, B2 3ICStJ:5ftiy2«fifi2 0 5 *d& 0 1 / 2 « 

s«2 o 5 &mm\mft<D xmfticw Lrm^? zmyt*^ < *r * *> % . 20 

1 /2i^ftfi2 0 5 ^ix.(i^fift 4 5° Ol8fi*LP, ©AW^^ASitSt, ^ *1 
ftlUSftLP, ^»IT9 0° ft # m (E L ft fi a fl Jtt L P 2 t & 5 0 9 0 ° EI »k S3 SB 615 

2 0 3 « , «R*SBffl18P2 0l^6tofl*^nftU-if)tLOiHJt«:9 0 o /S BUS S * * 
« > 1 / 2SSi 2 0 5 ^b-f ^LO^illCiai^^^i^^tSo S ft . 9 0° 

m m m w gp 2 o 3 f* , m n * m ns gp 2 0 1 ^ e> m m £ n ft u - +r jt l <d ah yt ft ei 15 £ -a- * 

^ « * * l/2»ft«2'0 5*U-1fttL©ttlgtt U-1fJteL*M/2ft* 

«2 0 5*iaaL*^»»f)u:E«s«*iKif^*-r*o 

[ 0 0 7 0 ] 

U-1f40iai 2 0 0tt«5C, 9 0 0 El *5 IS Mn gP 2 0 3 T* {B ft ft 9 0 ° ft » El $k 13 SiS 

*nx«^n*i/>u-if^LA^AWb^oiy-if^L©^$a©fpj#3&9 o° ^ 3 £ •? tc 30 

RS<*nft#V*o-f'y*^^-l 0 3 £ , ^-r^o-Tv^S^ — 1 o 3 V R #4 * n ft U 

-if l zmytm \s>x i o st, i*fflb>xi o 5T*3t?tifti/-if*L 

*^ i* * n * in x 54 * » i ^ * « s n * « b & l 07^ usi 0 7*xM^[pjtc^ii» 

S4Sft»(OXiXf-^l 0 9 £ . fflc^&l 0 7 ft X Hi 7? 1*0 lc U 55 f S Y fA 75" 1*0 tc 9 fj 

^^s/cfeoYixf-^ i i i « b & i o 7 ft x m a y n -a fp] tc it 5c -r s z n 7? 

ft U: ft *OZttX-r--$M 1 IliS 11 & 1 0 7 OX - Y¥ffi*tOl«ftft 1 

09, 111, 113, 2 1 3 Q ^ Oft ft fH ffll t £ X T" - S/ IM 91 gP 1 1 5 ft fit A £ o 
[ 0 0 7 1 ] 

z M 7? r«j to x 54 ft Vq i <o SI Hi 3 t \M 3: f Z> 7? ft * <d V, ioia^l i icASit^l/- 40 

if^£Lo^^fsa<o7?inii:*So <^ot. zttxf-^ i i 3 * zm?5fa\ci&mz j & Z> C 

tic J: D . *Dl»ft14l 1 Ort»lul/-^)KL(Di)t^P«:^t)tSCi:j!)^«5o Sft. 
C (DMftiSLP <DX (Y) W 7? fol <0 & m tt , »P X 34 ft 1ft 1 «r X (Y) ttXf-v'M 09 (1 

i i) *c <t d x (y) M^iaitcepifts-ar^cit^cfcDffao x c y ) $s xt-^i 09 c 

1 1 1 ) tf»»¥80-ffll:ft5, 

[ 0 0 7 2 ] 

^ 1 T* *i *P X 54 ft % 1 O to X K 7s is - if yt ft ffiJ ^ T 1^4 ^ , ^ )t ? iR ft |(S C S 

^§ci:^tfii%e>iiigi/-fST'fe < j;t> 0 iftffli/>xi 0 5 « » yt ¥ s o - m v 
&%o zixf-^i 1 3 u b-if *oiiiJttjS*jiipxjtfti*ort»^^*)*4&*so-« 
t'$5. mytm u > x 1 os*ztt;5i&teg&tt£H±sckicj;oT , e>. u — if % o % ja so 
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*taX»ft1»OrtBPte^toH*SCfc#T?*So 
[ 0 0 7 3 ] 

U-fiDl8i 2 0 0t^?)^, mWi3 1 0 7 «B»S ft fcADlS***! 1 * Iff « * Ift K 

t , li * £ 0 tr-AX^U 7^ 1 1 9fc*)tfflI/>Xl OSfcOBte^-f^D^y^S 
5 - 1 0 3««EB«ftT^*o e - A 7s 7 U * £ 1 1 9tt, ^«tt«<Z)ft¥#«rKSfLgj 

!)o¥»*ait8iffi*fi[bfroRii«»<o)tii©iRit4 9 o° icEnsft 
w * ft. cosstsftfc^«ft«tf^*n^y*39-i o 3fttf**ffluyXi 05 10 

[ 0 0 7 4 ] 

l/»fiDlil2 0 Ol^^C, b*-AX/"J7^1 19, ^^^0^7*55-10 

3 r xf&ytm u y x 1 0 5 1 m vftm±icmmz nrcnmm? 1 2 1 r # *s« u >x 1 2 

3 * fim S c » ft lit? 1 2 1 tLTIiWAtfCCD (charge-coupled device) Jl * ^ i$ 
05, #V^o^>y^^^-l 03, If - AXy 'J 7 ^ 1 1 9 S L , *S « U > X 1 2 
[ 0 0 7 5 ] 

L/-f JDI812 0 OttSSfc, lilf 1 2 1 £> tH t} 2 ft ft Hi B. -r - £ & X f] <* ft 20 

5««f-jBiBi 2 5 , u - if to x m m 2 o o ± w % m w -r z> ± t* m w bp i 2 7 t 
7t m i i 7 r* % £ l ft rj m it <o m & & s m 3 ± k •& *> * 3 ft & <o m & 7* - * &mw? &<> 
fc k £ d , Ria*ojftjs#«affi3»c*'5«fe5^"r*o * t , « « x - * mi a bp i 2 5 « 

*-h7*-*7i^y htlttlffiTSe £ ft * fSft^-^^ffl^ 1 2 5li, ti « -r - 
^^^^bTSrffl3cDffi^H^^(DBi^'r--^«rMff*r^o C<D®{g!f ? -*l*±f* flH IS SB 

i 2 7 tc 3£ 6 ft , ^f*wjwaP"e»a«ia^&sft, - * 1 2 9 k & & ft § • c ft *c £ o 
, - ^ 1 2 9icffi*H#«itf*^<*ft£o 

[ 0 0 7 6 ] 30 

4#B8» 1 2 7 tc « , X -r — ^ WJ » BP 1 1 5^60fr^ »#f 1 2 5 
A^OiSf-JStfA^lls C ft £ <D x - * fe S L X U - if it M #J » §15 1 0 2 . fig £g 
ffl 7t ffi 1 1 7 Si X -r - ^ M IP BP 1 1 5 ^ M » T § C i: £ D , U - if to X E 2 0 0 ± 
# * M W T * o J: o T , ^ ft »J W BP l 2 7 « 3 > t? - £ a - >y h i: L T « fig f « 0 
[ 0 0 7 7 ] 

^tC s B2 iatfB24tffl^T, tHiteilORlWlCflli U-+TAPX77 ffi^fittB/J-T 
[ 0 0 7 8 ] 

S r , to X » ft M 1 o }t 55 K Wtt & H * L ft ^ » )tt Jg §t A # ^ t) ffl ^ o C <D SPJ ^ 40 
<S » » -3 0^ T , dOI»«fSl L T 0^ ft S X » 9R O '> ft ^ « fi CD U - if 7t L £ 

58£*r£U-ifftBl 0 l^rjl^-r^ (S 1 0 1) „ * *c % ftPX^^^lcO/p^^rfliJ^T 
^> 0 »*<0»J^tt*atfl!inXWft«llOH#Tap*»tCLT. ftPX^^tol(DZ${t]7?[pIO^ 
K » * a ^ "T £ ( S 1 0 3) o £ ft « . U-f «LO*3tjSP* 5 4Dl»»»l OrtSJCti 
8 * * * fc * , to X » ft ft 1 0«B3teffi«t-*U-if«LO*)ttjftl*iSVfc L ft to X 
JfftftlOZ»SfilO»»l?»5, C CD 9 ®J ffl * ± * » BP 1 2 7 tc A tJ S ft « o 
[ 0 0 7 9 ] 

tox^^^i^u-iftox^^2oo^tgB^io7^tgii i -r^>o ? it, m m m % m 
i i 7^6^aie*sBSE**r*pxj*ft»i*!»w-r* ( s 1 05) 0 !Hwisftft«iir^ 

^^^>5^r#^ftPX^im^l^O^®3^ll{ii^^l 2 1 lUOidf So £ O «g ft ^ - 50 
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*tt»«f-*»l» l 2 5K:3S6n5o C ©Sfcr- * KiSSS^^TtHftr - * 1 
2 5 « « £ JH )fc W 1 l 70^«^©Jija^*ffi3U:ttB'r*J:5*^^7 s -^*ia»'rs 

( S 1 0 7 ) o 

[ 0 0 8 0 ] 

C O jtK x - * « X -r - s; ftij n g|5 l 1 5 lc £ £ ft & 0 X -r f» ffl* 1 1 5 «4 N C <D ft( 

)Sf-^ilCtTZ|Xf-^l 1 3 * Zmjjfa<D&W)2 Z> (S 1 0 9) 0 C ft tc £ 
tSftftftSl 1 7 <D Hr»«Oj*jft««*BB 3 (C(4iT5o ft *5 , t8«f-?i!il»l 2 

5 » a m 7 s - * k a -5 ^ t , ww^fe? * > s ^^trspxttft^ i <omm 3 0 a * h » 

- £ Slip: IT 3 0 C CD fi£ B ft *r - £ tt £ ft $ij ft g|5 1 2 7£r/fLT^e~£ 1 2 9 lc i£ 6 ft 
[ 0 0 8 1 ] 

£ {* M fflJSPl 2 7lttt?ftXf y^S 1 0 3T'»SStlft8f»af-*tfA*«nt* 
t> . C £0 ^ ®j fi -r - £ X -r - ^ W g|5 1 1 5 tc 2£ 5 ft 3 0 X -r — ^ W ffl SB 1 1 5 « C <Z> 

» it) it x - * \z « ^ ^ t , u-f *Loi)tj«p^iDi»*»i ortStasffiBK, z 

IXf-^l 1 3tc<fcOAPX«-^^ll^Z«i77^tc^ffil^^^) (S 1 1 1) o 
[ 0 0 8 2 ] 

^ N « r 2£ us is a* 2 o i £ t> N u - -9 s % m i o i fr6tt»sn4miii)tL pou 

-1fJttLO«!R2p«:Wfflsr* (S 1 1 3) 0 mwmmBBt 2 0 I »C61>T l/4»*SO 

ffia©«R*©«R«JteEP*#^SU-ifttL*l#ac 

[ 0 0 8 3 ] 

tcpip-r^ (s 1 1 5) o chti, 1 3 ^mfcz z> c t & 0 mtfzz n %> 

[ 0 0 8 4 ] 

Y«73iP](c?a-?Ti]pxw^a 1 ^tait§^t*, 9 0 0 m n m m sp 2 0 3 & , u - if ft 

L<Dfflft*laIlE<*ii-ft^J;3ftWHJ*^3 (S 1 1 7) „ o g; 0 , l/2»««*U-1f 
[ 0 0 8 5 ] 

U - If* 81 0 lfr6l/-if)*L*SgS?*T, l/-1f*L**0l»«»l 0*13 0 
Y * A 7i ft 3£ fc ^ »r ^ ffi 5 << V 5 *c 8H It f & o B 2 5 liioiMft* l O¥ffiBT*5 0 
U-ifJfcLOflmOlftE POflR^gtli^iOlWt^ 1 <D — mft<DWWi*J&^<<(>5 
tc»5<fc5*cLT. JpiWftW 1 lci/-1f)tL^ ?a 84 2 ft £ « U-1fftLO*Jfcj£Ptt An 
1 Ofi»tffiILTt>SOT*, iSIRjaafflttfciftaXttfttti 1 ©rtfflWC<&*JBfi)iS 
ft £ o «JWM5-f:/5fc:ra3J;3fc:Y M X -r - *J 1 l l * » W) * * T , S Sk A 3B ffi « « 

« m ^ j£ 5 -r > 5 tc » 9 j: -5 to x « ft m i ort»*c*«-r«. 

[ 0 0 8 6 ] 

^U, X«^f-y 1 0 9*»iS*TU-1f)tLtlllO!Bllr?fi7^>5KiBJtL 
. ± 82 4: n L T ft Si 4a II m * m <V «J Mr * * 5 -f > 5 frc »5 i 5 ^4pIW»» I Ort 
Sfl JB A T £ o c ft * M 0 iS f c 4: lc X 0 . fe*^6«lc*«l»f^je5>r>5Jc»r?TiiPX 

wftiftiortSB^isiiBiAaa***^^^* (s 1 i 9) 0 i«i«ffli«LPou-if3t 

L*liPX*tft%lltcBa»f«li-&tt. i2 6tc^tJ;^c^§ 0 -T ft to % , U - if 3t L CD 
it *ilffi Tfe L P<0|pj#^4PX»ft1*l S5>f >5fciS5 J:5IC, U - if t¥; L ^ ftp X 

ttftWifcisafsftSo 

[ 0 0 8 7 ] 

^ K , 9 0 0 g| $e «1» 2 0 3lCi ^ 1/2JSIS 2 0 5 ( El 2 3 ) «r U - if 3t L <D 

3tm±*cBB«**»f¥*-r*o c ft k: ^ q , «iR*iiai»2oi^6ai*r3ftfcu-if 

ft L O fl 3t * 9 0 ° /£»@i|E*-&«|||B|SSr-r* ( S 1 2 1 ) 0 
[ 0 0 8 8 ] 
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m 3 © x m -ft n tc & xj tc w % ^ s ^ ^ y 5 tc bb % ^ -r § 0 n 2 7 i±*piwtti 1 o¥ffiit* 

b-^ftL©t«RfilftE P^*-rifjROSi|iiO*(6lA^DXW^!t% 1 © - # T <D X M 

■ft [6] tc 55 u tc w m ^ *t =? -< y 5 tc ? <t 3 tc l t , x *f ft ^ i tc b - if ft l m m £ n 

1 Ol*l9KO*)B«ShS. ^ Bfi ^ a£ 7 ^ > 5 tc » ? £ ? tc X $[& X x - v> 1 09 

-r * = 

[ 0 0 8 9 ] 

fLT, Y ffl) X x - 1 1 1 # if£ ®J £ T , U-1f^LA^-T<*±O^J»f^«7-f>5% 10 
m m -T £> <fc o tc L , ±KfcH«K:LTi8lM»Sffitt*«WM7-f>5lciG5«l:3fcjbnX 
« ft4* l <D » « j* f 3 . cftSIOItcitit), T e> lift tc & « ^ & 5 > tc 
fa -5 r *d x *f m m i © ^ m tc m m sa m m m * m &t r % ( s i 23) „ & *s , isutL p 

<d b - -9-" ft L * An x n ^ ^ 1 tc m #t t Z> m & it s HI 2 8 tc ^ t £ ? tc & „ 

[ 0 0 9 0 ] 

#1 $f t § (s 1 25) o c ft tc <t 0 s ia x » * «9 1 * s/ u 3 > ^- v y t » fij -r s . 

[ 0 0 91] 

»i0U<OJll!j«*8ttwr*. ctiictnif. ^)tf f iR^gcg'B-S^ftf^oSqiW* 

„ f LT, X « X x - v> 1 0 9 ^ Y fit) X 7^ - v 1 1 1 1 ^^1 ^ t I. C i C J; (3 > Hi ft P 
ZWWi'f'TZ.^ *f > 5 ICiti Z&W)Z *£X ^ 2> o C ft tc £ t) , 25? 15 f! i|K (C?iJx.tf^^-y^fB 
«L » » M ffi « , Jffl iff * £ ft « « > *WI«^^^>5»cffi3«fc3K:jbDI*tft«jl©i*l 
^tfllt^So j!inxttfcf&©«W?-5«ffitcra&;fr<0i8jS ImXttmW* tt 

^>5CiBoTil0l«»«l 1 £r » J * C t tc * 0 , tt W $ * ±1 T* ta X *f ^ % 1 
SCttffJS. C ft tc <fc 0 , fiaX;fri4^1©^Bn3tC^fT^&'^^>5fr5^ftfc^ ! & 
g&9Jft£:Jfg£;*H±3c fcfcOnifctftl* l ^^ItK tA'T-f 5, 
[ 0 0 9 2 ] 

* tc , Sg 1 0»J tc <fc ft {£ , SPlSt^I 1 ^ £ ft -T 55 tR £r ig C $ 5 T* O fin X W & % 30 
1 ©rtgpJCHiftj&PSr^to-eT, A^X l/-f)t L%«K ; ?^7 1'>' 5 ICJIWLT^S. 
«fc o T , A/t/XU-ifftLtiJlDXfcfgi^lfcjSjSb, llPlWtl?! 1 fflgffi'3T?tt/^^U 
-1fftL#(5fcA,£g&iK£ft:&i^cc>T', 5fcKffl«^fiR**IRB-l?a®3*<}SBIifliso^>{-^ 

[ 0 0 9 3 ] 

± w§ l /t j; a ^ i 0>j tcfc ft ur , Jioiwsiti i <o % ffi 3 ic « m aE 5 -y > 5 a> 5 n 

ft/c^ i 2SM^:Si]ft^'^S4A , :^U5Ci:^<, iwlWttl 1 t « C t *'T-# 5. J; -p 

r , Aa x w ii « i wm ¥ w <* ^ x /n <d m * , ¥ « ^ •> 7° tc w m tp ^ 5 -r > a- 5 ^ ft 

*'T't5, *ffifC««/<*- ^tfMSftTl^ftOXtt&lfc-*, E tt * ? •> x /\ ^ it A « 40 

^^i%^c•o^^Tfe|3l1t-^:•$.5o J:^T, S i »J tc «fc ft {f , iPlW^t^ttlit 5 c i C J: 0 
f^««ft*»ia (fi»JA ti'^^j*^ v fftt x/W X -y ffip B 0 ^cOlg^^^) <D*£® 

[ 0 0 9 4 ] 

S «: , Ift 1 W tc «fc ft t±\ llPl«iSll0)II3O«ffiif^7^>5ttSliL4^fflT', 

w ^ aE ^ > 5 © lis c c <d m it , a tf ^ x <d ^ -a- s ¥ s ? 7° <h * 5 m m 
m ± <r> ?&m X- $> % o ) * /h s < -c # 5 o c ft ic i o , -4fe<o*nxW**!ii^5f^iil«ftS 
n .a o St «« is * , Hi a o x m ti * (6] ± * -e- « c t & r- z z> „ 

[ 0 0 9 5 ] 50 
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Site, aiMJCihtf, *PX«**10«W»XfcU-1f)tt*ffl^*0"e, ^>ftt> 

tcWm^TS. 9 > 5 ft'tttttt fl? ttT»* -3 T fe , ai«»cj:ntf«I»T4DIft^«4:a*o 
[ 0 0 9 6 ] 

s fc , si i fiftj tc <t n & \ m 2 s s xf m 2 1 tc ^ -r * ? ' *c ftp x n ft w 1 t a > ^;bxi/- 

f)tL0flRl)tEP*«tllR0ll^Sft^«lf?£7.O5[Cf^J;^CLT, 
;l/XU-f^Ltfi*tfnTi/^o C O /: «) ^ 7 7 ^ X # 7 ^7^>50^[^] 

««S*«tScfctfTSSo coiilc*i»l , l?li*7^l«*»*filcigit , fi8 

cd x , ftp x *r ft mi 1 o ftp x x tf - k * ia ± s -e « c £ # t* * « 0 s & , ^>h y n^tcjpa 10 

"Zr n IIDlMft»ltflKfS7^>5lclBoTII«lc«llt5Ci:tf , f8 5, c n 6 O » 

[ 0 0 9 7 ] 

[ « 2 ffl ] 

-1ftPl8l 3 0 0(D«B«ffiBT'»5o U-ftPliSI 3 0 0 0««gfRO 5 "6, 12 

1 tcg*T» 1 Wfc«*l/-1fjtaX*B2 Q 0O«|*»*fcBI-l!JieK:oi/>T«BI-«F** 

[ 0 0 9 8 ] 20 

U-ifftPXg©3 0 0 £&. £ 1 #"J <D 9 0 ° HI Ie IS ff SP 2 0 3 tfi 13 # 6 n T t> * ^ o 0 

ttXf 1 3 £ D , tt B & 1 0 7©X- Y¥ffitf*Dl»fc* 1 OIPS»ft4ii: L 

t@fi*^8Ci:tftS5o C ft A D . « R ap H fi|5 gP 2 0 3 & tH g* S ft U - if ft L 

^Dt^ti^wtc 9 o° /e»ia«K**s«iffls*'r«o 

[ 0 0 9 9 ] 

*Hl»iOS2itC«§ b-f *PI^ffitCO^Ti!i0^r§o fft 2 #J 43 ^ T t> Bl 2 4 
tc ^ f |g l ffl tc ^ £ U - if ftp X 73 r£ <D X f- «y 7* S l 0 l A^Xf^y/S l l SOU^t 
5 o B2MIC8 9 0' @KWHi{B2 0 3 6<Ktt5nTl^£^<D-e, SOXfy^S 1 1 7 

[0100] 30 

x t 7 ^/ s i i sft, x f- y s i i 9 co kj ^ amt t> ft § o C C S T (D m \f- K 9 s as 

2 flj \c v> T m l 00 Ifl « ic *P X » ft «| i tt H '2 5*c^f<fc3^1niXSti*o toft, 
X -r — 5^ *»J ffll SP 1 1 S^efflXf-^^ 1 3 * 9 0 ° /£ # Is) <E £ * * ©J ffll * T 5 o C 4) 0 

1 3 £D m $e ^ A 0 /JP X W ft t& 1 « X - Y ¥ S IC *5 ^ T 9 0 ° [3 *& t % 0 C ft 
tc^D, H 3 1 ic a* "T J: -5 tc H tTlcaK**iB«Iitf»7 bft«i?*5^> 5 
atSWifS^^yiclBt)!, MBfiJtEPOII M CiffT*So 
[0101] 

*IT, X 7" * 7* S 1 1 9 Bl « *C , U - if ft L * ftp X J* ft <03 1 m m r £> C t tC A 0 
, 6 M *c * 9] Wf ^ 36 9 >T > 5 tc » o T ftp X » ft « 1 o gp K « S4 A 9 ffl £ « j£ 7 « 

o S ft . X -r y S 1 2 Si-raatCLtiDlJtllftl ftp X *t ft « 1 «: S/ U a 40 

y 9- v 7 ic ft wi ? %> o 

[0102] 

tt±R«Lft**il*IISTI4, *3tt?»iRk:J;**ltffl«*a»co^TKWIUfc 0 Lfr 
L ^ ^ 6 . *«W«^^?»K»c<fc55fcJtffl«*flgfi)E-tt-r»i:, ffi R fl * ig T t@ R <0 S ¥ii 
»ia^»X»ft»(0«J»f^S5-<>4:»5±5fc, ftPX»ft«OrtBP*c««jSl**to*T 
ftp X *f ft 1/ - if t¥: * SB ftt *T & c t tc J: o ftp x » ft Hi * W ilttii/\ cntCctot 

[g(ffico®^^ift0^] 

[0103] 

im i ] * m m b m ic & %> u - if ftp x x m iz & ■? x u - if ftp x 4> o ftp x n ft % o?iat so 
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& -2> o 

[ m 2 ] mi ic7n?tuxttmv3<Dii - imicfo ^> rcWiffim-eso % a 

l m 3 ] * m S & iC m %> U - If ftp X 7? }£ £ § lx - +f ftp X % CD ftp X *f «5 $?3 <D ¥ fffi in t* h 

[ El 4 ] m 3 ^ f ftP X *f * CD I V - I VS til jft o tc $T ® El T* £ 3 0 
[15] El 3 iCTskt hUXttgityKD V-V*lUC}ft fc Iff® 01? & So 

[Ei6] *mmm m m % u - ^ ha xjs m ic & ^ x w m z n tz ha xn <d ¥ m m ?° & % 

o 

i m 7 ] * §n ss jf$ m k. « s u - if ftp x 73 m k *> w- 5 « w & a £ * 5 •> * o * § * t © m m 

5;it>*77T$5, 10 
[08] *mmBmiC&% Is-*? 1)0X15 m<Df% l Xgtc:fctf5ftpX#i4$5CD«ffiEIT*2&3 

o 

[ EI 9 ] #^*S^jlllC^5U-1fta^ 

o 

[ El 1 0 ] *^M«JBfc««U-1fiPX*ao»3ie»i:feWSJ!iPl«»!|fe|OWrffiB|-ra& 

* o 

[Ell 1] *Slflfi«!«^«SU-if]!iaX^rffifl!>S4IS»c*J»*SApX3**1ft»©»fffiia'P* 

t*«wfao¥***ufeBi-e»*o 20 

[Ell 3] *S^il^^tC^5b-^i!n]X7?ffilCfe^S^-1fJtO^St>''j3>ffi«Ort 
[ El 1 4 3 n2«a^feO/^UXP-^^%^Wr5cttc*0F , 3gMc^7'y^«HJSl{A' s ^^$ • 
[ El 1 5 ] P3 ffi ft © /< ;l/ X b - +F ft £ PS M f 3 c fc <fc t) l*| BlUc ^ 5 >y £ fil JSt ft B file £ ft 

[ m i 6 ] Ei i 4 k jfs -r +r > 7 /i co xv i - xv i m k. m •=> tz m m ei t* $> % . 

[ El 1 7 ] EI 1 5 tc in f If > :/ )\> <D XV 1 1 - XV 1 1 ffi. tc -o fc Wi ® El T & & „ 

[ El 1 8 ] # Hi M B M tc # S U - If i!lP X 73 j* K «fc D * 5 -y * fig M # Jf? fiR £ ft fc ftp X & ft 

© tfj Bfr T' 5£ 5 -f > IC iS o fc CD ¥ ffl El T* 35 5 » 30 
[ El l 9 ] it«i:4 5l<'-fiini*SKJ;0*77^S«*')giS«hftlinl»*ftOffllr 

^ ^ 5 -f > )B o fc g|3 $f © ¥ ® El T? $. 5 o 
[ El 2 0 ] *mfaBMl f c&Z ffiPJM ft* Ltc\s ft tZtilc & 0Bf£2 ti% ? 5 v tffi 

igli * ^ "T El T* $> S o 
[ El 2 1 ] *HSSJBj||OSlffilC««U--ifiiPl» B co « Bg m tit El T' 3b 5 „ 
[ El 2 2 ] * ^ fifi IB cd % l fi?ij ^ S W R * M W ffi lc # $ ft 3 1 / 4 ft ft « © f4 ffl. El T $. 

o 

[12 3] * n m b m <o m 1 m \c m % 9 0 0 a «g p bp » -& s n a 1 / 2 & js « o » a m 

C EI 2 4 ] * S6 jfi flg JB (D SB I Wtc^SU-lfiPXSttifeflliW-rSfcA&O^n-^^-hT* 40 

89 S# « n S/ "J 3>>)iaO¥IB?«5o 

[ EI 2 6 ] * n ^ co m 1 «l « ^> 1^ - tf to) x 7? J; D ffi **«)t*W-r*u — IfJttf 

[ El 2 7 ] B2 5KStvy3>9iAlc***iBiO»i«lc«8l/-ifJni*SlLcl; 

0 w h m yt * M -r a u - if ye ^ ^ w * n ft ^> u 3>^iAO?iiT$ § c 

[ EI 2 8 ] EI 2 6 Ic^t^'J^VJiAlCJlcjlJSKllloa 1 Wlc«5U-if*ni»S»ci 

t) na ^ m ft % m t % v - if 3t # » * n ft u 3>!>xA(D¥iBHT*$4o 

[ EI 2 9 ] * §H flt flg fig o » 1 M tc§§ b-^ipiSSfrci; D«JWroIfi6*^^* — V«rKWr 50 
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s ft at> co ta lit m<® CO ¥ Si HI T- £ 5 o 

[13 1] H25KjR*^U3:/#x>N»C*3*^#«t©JB2Mfc«*U — tfjtal^ttKJ: 

0 ts R fi§ ft £ # -r * u - -9-" ft ttm *t « n *s u ^ > •> x /n © ¥ s m t& s . 
[ m * <d m, m 1 

[0104] 

1 - mi»*i, 3-«BS, 5 -«K^J65^ 7 9 - 9 5 y tfRW. 

1 1 ••• v- 'J n > ? x /n, 1 3 ••• 7 eo-^'^SS, 1 

0 i o 5 -mytm i>>x, iot-ii&, i 09-xfixf-^, 1 

1 1 - Y'iXf-i^, 1 1 3 ••• Z m X x- v\ 2 0 0 -b-flPlSi, 2 0 1 - «R¥ 
Hffl 2 0 3 - 9 0"EHEllfl|Jffl5, 2 1 3 - 9lXf-->\ 3 0 0 - U-f i0l8I, 

p-lttftj^u l p • - nssffiift^ EP-*ipeffl^o 
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[ 121 2 ] 
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